While scientists and area residents have been sounding the alarm about the health impacts of shale gas drilling for years, recent studies, a legal decision and public health advocates are bringing greater legitimacy to concerns.
sand are blasted into the drilled wells, creating cracks in the adjacent rock and releasing the gases into the well. The process requires dozens of chemicals for various purposes, including reducing heat and suspending drill cuttings to avoid clogs.
Fracking is booming in northeastern BC, where more than 7300 shale gas wells have been drilled, as well as in Alberta and New Brunswick. The provinces of Quebec, Newfoundland and Labrador, and Nova Scotia have imposed moratoriums on fracking until more evidence about its effects on the environment and health is available.
But the epicenter of fracking is south of the border, in Pennyslvania, where officials have embraced the economic opportunity of the Marcellus shale deposit, one of the largest in the world. The industry's sway in that state led to 2012 gas drilling legislation that featured a medical gag rule; physicians were permitted to investigate fracking chemicals, but barred from disclosing information to patients. Nephrologist Dr. Alfonso Rodriguez, who launched a first-amendment lawsuit challenging the law, was one of the physicians leading the fight against the gag order, which was overturned by Pennsylvania's Supreme Court in December 2013. He did not return calls from CMAJ.
Interest groups have not been sitting idle waiting for this decision.
Dissatisfied with the lack of information available for residents, the Southwest Pennsylvania Environment Health Project has been leading what it calls a public health Early release, published at www.cmaj.ca on April 22, 2014. Subject to revision. response to the shale gas industry. Staff document resident's symptoms and monitor pollutants in the air so they can warn residents about peaks. Dr. Leslie Walleigh, the medical and occupational health consultant with the project, says the most common symptoms that residents blame on fracking are respiratory, including coughing, shortness of breath and worsening asthma.
Despite the viral videos of flaming methane-laden tap water, some scientists are now saying air pollution associated with shale gas drilling may be a bigger threat than water contamination. "When they punch a hole in the ground, you're going to get air pollution coming up," says Carol Kwiatkowski, executive director of the science-based nonprofit research organization, The Endocrine Disrupter Exchange in Paonia, Colorado.
In addition to releasing toxic gases, like benzene, that occur naturally in the rock, the chemicals that are added to the fracking water also come back up. Often, Another study published Jan. 28, 2014 in Environmental Health Perspectives compared live birth data over a 13-year period with geographical proximity to natural gas drilling and found that babies born to homes with more than 125 wells within a mile radius had a 30% greater prevalence of congenital heart defects than those with no wells within ten miles. However, lead author Lisa McKenzie, a researcher at the Colorado School of Public Health, University of Colorado in Aurora, warns that the findings show only a "correlation."
Water contamination
While air pollution is being seen as inherent to the fracking process, water contamination can also occur due to unintended leaks or spills. In 2010, the Environmental Protection Agency sampled groundwater near EnCana shale gas sites in Wyoming and warned residents not to cook with or drink the water due to the presence of benzene, methane and other hydrocarbons. 
Industry response
David Pryce, vice president of operations of the Canadian Association of Petroleum Producers (CAPP) says the shale gas industry in Canada is taking steps to allay public health concerns. CAPP is funding a regional independent air monitoring system in BC and has lobbied government to mandate disclosure requirements for the chemicals used. Both BC and Alberta made disclosure mandatory in 2012.
Pryce also explained that, in Canada, there are approximately two kilometres of "very tight porosity rock" between water aquifers and shale gas wells. In the Wyoming case, by comparison, the aquifers were at times only 100 metres from the gas wells.
While Pryce underlined that fracking has been done for decades without incident in Canada, Bell is not comforted by the industry's assurance. "This is a whole new process," he says, noting that only a decade ago fracking was only done on a very small scale, as the technology of horizontal drilling hadn't been developed. Dr. Charl Badenhorst, medical health officer for the Northern Health Authority in BC, is equally concerned by the rapid pace and dearth of independent impact assessments surrounding fracking. "There's limited information available from a science point of view," he says.
The BC and federal governments are only now conducting reviews into the environmental and health effects of fracking, due later this year. The Council of Canadian Academies' panel of geologists, toxicologists, public health experts and more will also be releasing a report in mid-May on the environmental impacts of fracking. The panel is assessing the available peer-reviewed literature, identifying gaps in knowledge and making mitigation recommendations, according to program director Douglas Wright.
Meanwhile, other implications are impossible to measure, says Bell. Despite industry assurances that less than 1% of methane gas leaks during the fracking process, independent analyses reported in Nature, have shown leakage to be high as 9%. Methane, Bell points out, is 20 times more potent as a greenhouse gas than carbon dioxide. "Fracking has been held up by numerous jurisdictions north and south of the border as a clean alternative to coal, and especially the tar sands," he says. "It's not." -Wendy Glauser, Toronto, Ont. DOI:10.1503/cmaj.109-4725 
